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Objective: To observe the effect of warming needle combined with rehabilitation training on chondromalacia 
patellae in a randomized controlled trial. Methods: The 92 cases were randomly divided into a treatment 
group treated by warming needle plus rehabilitation training (47 cases) and a control group treated by 
medication plus rehabilitation training (45 cases), and the therapeutic effect was compared after 20 sessions. 
Results: The pain was relieved more obviously in the treatment group than in the control group (P<0.05), 
and the total effective rate was 91.8% and 71.1% respectively (P<0.01). Conclusion: Warming needle plus 
rehabilitation training was superior in the therapeutic effect and duration of producing relief of pain to 
medication plus rehabilitation training in treating chondromalacia patellae. 
 
Chondromalacia patellae is one of the common 
causes inducing knee joint pain. Its incidence is 
estimated at 36.2% in China.
1
 But for the prompt and 
proper treatment, the injury of articular cartilage 
might be gradually aggravated, thus resulting in 
patellofemoral osteoarthritis, even total knee joint 
degeneration. Up to now, non-surgical treatments are 
the main measures for it, with the inconsistent 
therapeutic effects. From 2004 to 2007, the authors 
had studies 47 cases of chondromalacia patellae 
treated with the combined use of warming needle and 
rehabilitation training, and another 45 such cases 
with the combined use of oral administration of 
non-steroid analgesic and rehabilitation training in a 
randomized controlled trial. A report follows.  
CLINICAL MATERIALS 
All the 98 cases entered in this series between 
September 2004 and January 2007 from the author’s 
clinic were up to the diagnostic bases for 
chondromalacia patellae set in Criteria for Diagnosis 
and Therapeutic Effects of Diseases and Syndromes 
in TCM (issued in 1994 by The State Administration 
of TCM), and were randomly divided into a treatment 
group (49 cases) and a control group (49 cases). Of 
them, 92 cases finished their treatment, but 6 cases 
discontinued treatment, including 2 cases in the 
treatment group, 3 cases in the control group, and the 
data of 1 case were deleted for being not capable of 
taking the instructed drugs. There were no significant 
differences in age, sex, course of disease, pain 
severity, symptom scoring, signs and dependence 
between the two groups (P>0.05) (Table 1).
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Table 1. Analysis on base line of two groups 
Sex Age 
Disease 
Course 
Pain Intensity 
Syndrome 
Score 
Signs 
Group n 
Male Female (y, M±Q) (m, M±Q) (Score, M±Q) (Score, M±Q) (Score, M±Q) 
Dependence 
Treatment 47 5 42  54±14  6±13  8±2.5 22.3±4.3 12±0 43 (91.5%) 
Control 45 8 37 55±9 12±18 8±1 21.0±2.6 12±0 42 (93.3%) 
 
METHODS 
Treatment group 
1) Main points: Neixiyan (EX-LE4), Dubi (ST 35), 
Heding (EX-LE2). Auxiliary points: Futu (ST 32) 
was added for the patient with pain on the thigh, 
Xuehai (SP 10) for pain on medial knee, Liangqiu 
(ST 34) for pain on lateral knee, Fenglong (ST 40) 
and Sanyinjiao (SP 6) for stagnation of phlegm-damp, 
and Taixi (KI 3) for yin deficiency of the Liver and 
Kidney. 2) Manipulation: The patients was in the 
supine position with naturally stretching of hips and 
knees, a soft pillow of 15-20 cm in thickness was put 
underneath the knees, and disposable needles of 
50mm in length were inserted into the above- 
mentioned points. Neixiyan (EX-LE4) and Dubi (ST 
35) were punctured obliquely towards the articular 
cavity to the depth of 1.5 cun, and Heding (EX-LE2) 
punctured perpendicularly to 1 cun. The needle 
insertion should be terminated in case there was 
resistance. Reinforcing method was applied at the 3 
main points. Following arrival of qi, moxa sticks of 
1cm in length were penetrated onto the handle of 
needles and ignited. Disposable needles of 50 mm in 
length were perpendicularly inserted into the 
auxiliary points to the depth of 1-1.5 cun, uniform 
reinforcing and reducing method was applied after 
arrival of qi. After moxa sticks burning out, the 
needles were withdrawn and the needle holes were 
pressed. 3) Rehabilitation training: Isometric 
contraction of quadriceps femoris: in supine position, 
stretching lower limbs naturally with the affected side 
stretched as forceful as possible for feeling muscular 
tautness of thigh, for 15 seconds. Horse-riding 
squatting: two legs being apart to a distance about 1.5 
times of that between shoulders, flexing the knees 
and hips slowly with the trunk kept straight and the 
arms stretching forward for balance, squatting 
gradually to the extent of the thigh being parallel to 
the ground, for 15 seconds. Holding a ball with thigh: 
in sitting position, holding a ball of 35 cm in diameter 
with thigh continuously as forcefully as possible, for 
15 seconds. All the above-mentioned exercises were 
repeated 10 times as 1 set, 5 sets each time, and 3 
times daily.   
Control group  
Meloxicam was orally administered in a dose of 
7.5mg once a day for 20 successive days, and 
rehabilitation training was the same as in the 
treatment group. 
In the two groups, treatment was performed once a 
day, 5 sessions constituting a single therapeutic 
course. Each patient in the two groups received 4 
therapeutic courses, with an interval of 2 days 
between courses.  
Criteria for pain scoring 
According to the 11-point box scale BS -11,
 2
 pain 
severity is scored from 0 to 10, in which 0 means no 
pain, 1–3 as mild pain, 4–7 moderate pain, and 8–10 
severe pain.  
Criteria for therapeutic effect 
Bases on the diagnostic standards for chondromalacia 
patellae set in Criteria for Diagnosis and Therapeutic 
Effects of Diseases and Syndromes in TCM (issued by 
The State Administration of TCM in 1994), the 
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therapeutic effect was evaluated as cured, improved 
and failed. Cured: no pain in knee joints, without 
discomfort in movement, patellar grind test is 
negative. Improved: mild pain in stair-climbing or 
half squatting, patella grinding test (±). Failed: no 
improvement, aggravation of feeble legs and 
pseudo-interlocking, X-ray test discovers bony spur 
around the patella and below cartilage. 
RESULTS 
See Tables 2 and 3.  
Table 2. Pain scores before and after treatment (Scores, M±Q) 
 Group n Before After 5 Sessions Difference After 10 Sessions Difference 
Treatment 47 8±3 6±3a 2±1c 4.5±2.0d 1±1f 
Control 45 8±1 8±1b 1±1 6.4±1.4e 1±1 
 
Group n After 15 Sessions Difference After 20 Sessions Difference 
Treatment 47 3.7±1.7g 1±1i 3±2.5j 1±2l 
Control 45 5.6±1.4h 1±1 5±2.0k 0±1 
Note: Compared with before treatment by rank-sum test, Ta =1601, Pa =0.0000; Tb =2467.5, Pb =0.0002;  
Td =1779, Pd =0.0003; Te =2407, Pe =0.0015; Tg =1969, Pg =0.0221; Th =2352, Ph =0.0060; Tj =1889, Pj =0.0042;  
Tk =2208.5, Pk =0.0922. The difference before and after treatment compared with the control group, Uc =4.4547,  
Pc =0.0000; Uf =2.9291, Pf =0.0017; Ui =0.4986, Pi =0.3090; Ul =2.6528, Pl =0.0040. 
Table 3. Therapeutic effect of two groups [n (%)] 
Effect Treatment Control Statistical results 
Cured 12 (25.5) 1 (2.2)  T=1846,  u=3.1845,  P=0.0014 
Improved 31 (63.3) 31 (68.9)  T=2123.5, u=0.2934,  P=0.7692 
Failed 4 (8.2) 13 (28.9)  T=2308,  u=2.4979,  P=0.0125 
Total effective rate 43 (91.8) 32 (71.1)  T=1877,  u=2.4979,  P=0.0125 
Note: The rank-sum test showed a significant difference in cured rate (P<0.0014), no difference in  
improved rate (P=0.7692), and significant difference in total effective rate (P=0.0125) between  
the two groups, indicating superiority of the treatment group to the control group. 
 
Before treatment, no significant difference was found 
in pain scores between the two groups (P>0.05). The 
pain scores were all lowered after 5, 10, 15 and 20 
sessions in the treatment group (P<0.05), and they 
were significantly lowered after 5, 10 and 15 sessions 
in the control group (P<0.05), but no difference after 
20 sessions, indicating that both schemes were 
effective in pain relief, but the effect of warming 
needle combined with rehabilitation training lasted 
longer than that of orally taking non-steroid analgesic 
plus rehabilitation training. More lowering of pain 
scores after 5, 10 and 20 treatments in the treatment 
group (P<0.01) indicated that the effect was better 
than that of the control group.  
The significant difference in cured rate and total 
effective rate between the two groups (by χ
2
 test, 
P<0.05) showed the better effect in the treatment 
group than in the control group. The result that no 
significant difference was found in improved rate 
shown by rank-sum test (P>0.05) might be due to 
limited sample included.  
Analysis on safety 
There was no abnormal changes found in three 
routine tests, hepatic and nephritic functions, electro- 
cardiogram (ECG) and X-ray examination for knee 
joints in both groups, indicating that the treatments 
were safe (Tables 4, 5 and 6).
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Table 4. Hepatic and nephritic functions before and after treatment ( x ±s) 
ALT (U/l) BUN (mmol/L) CR (mmol/L) 
Group n 
Before After Before After Before After 
Treatment 47 23.0±17.0 21.0±18.0 5.3±1.4 5.2±1.8 67.9±19.3 69.2±22.0 
Control 45 27.0±17.0 24.0±16.0 5.9±1.3 5.6±1.3 63.7±12.0 61.0±16.0 
Note: The χ2 test showed no significant difference after treatment in both groups in hepatic and  
nephritic functions (P>0.05), indicating that the treatment was good in safety. 
Table 5. Blood routine examination before and after treatment ( x ±s) 
RBC (×1012/L) WBC (×109/L) PLT (×109/L) 
Group n 
Before After Before After Before After 
Treatment 47 4.25±0.32 4.25±0.27 5.68±1.59 5.69±1.41 140.00±33.70 138.20±36.80 
Control 45 4.46±0.35 4.32±0.38 5.53±1.09 5.54±1.02 137.10±27.70 142.16±28.19 
Note: The t-test showed no significant difference after treatment in both groups in blood routine 
examination (P>0.05), indicating that the treatment was good in safety. 
Table 6. Urination and defecation before and after treatment ( x ±s) 
RBC in Urine (number) WBC in Urine (number) Feces Abnormality (number) Group n 
Before After Before After Before After 
Treatment 47 6 4 5 0 4 2 
Control 45 4 2 1 0 5 1 
Note: The t-test showed no significant difference after treatment in both groups in urine and  
feces routine examination (P>0.05), indicating that the treatment was good in safety. 
 
DISCUSSION 
Chondromalacia patellae falls into the category of Bi 
syndrome, internal injury caused by overstrain and 
injury of muscle and tendon in TCM. Impairment 
induced by overstrain is mostly involved in its 
pathogenesis, or it is induced by constitutional 
deficiency of the liver and kidney, injury of muscles 
and bones, long-term strain, or invasion of wind cold 
damp, leading to obstruction of meridians and 
stagnation of qi and blood, for which it is mainly 
manifested by pain. Because of the liver nourishing 
and controlling tendon, the kidney being in charge of 
bone, it is mainly manifested by pain in the affected 
joints due to bones and muscles being lack of 
nourishment, and swelling due to retention of damp.
 2
     
It is believed in China and abroad that chon- 
dromalacia patellae is mainly caused by disorder of 
mechanical relation in patellofemoral joint.
3-4
 For 
instance, subluxation of the patella or backward 
rotation of lateral articular facets of whirbone 
resulted from justo major of Quadriceps Angle, 
weakening of muscle strength of medial head of 
quadriceps femoris, and contraction of lateral 
patellofemoral retinaculum, and high patella can lead 
to the concentrated tension and over wearing out of 
the small joints in lateral part of the patella and 
facilitate cartilage retrogression of patellofemoral 
joint surface, changes of composition of joint fluid, 
and chronic inflammation of synovium, thus resulting 
in chondromalacia patellae.
 5
  
Acupuncture at Neixiyan (EX-LE4), Dubi (ST 35), 
and Heding (EX-LE2) towards the articular cavity 
with a reinforcing method can make meridian-qi 
propagated to the affected area to warm and dredge 
meridians and expel wind and damp. Needling 
Xuehai (SP 10) and Liangqiu (ST 34) is not only able 
to treat local suffering in knee joints, but is also of 
some service to adjusting and reinforcing qi and 
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blood. Acupuncture at Sanyinjiao (SP 6) and 
Fenglong (ST 40) can exert the effects of regulating 
and reinforcing qi and blood, and eliminating phlegm 
and damp as well.  
Based on the statement in Miraculous Pivot (灵枢) 
that ostealgia may be caused by invasion of pathogen 
to the kidney, and that the kidney dominates bones, 
acupuncture at Taixi (KI 3), the source point of the 
Kidney Meridian, has the functions of relaxing 
tendons and activating collaterals and tonifying the 
kidney to strengthen bones. Warming needle at the 
three main points can transmit heat directly to joint 
cavity, and the moxa’s function of warming and 
unblocking meridians can get rid of blockage of 
meridian qi and promote blood circulation to relieve 
arthralgia. Present studies show that acupuncture can 
choke back the elevation of vasopermeability, 
regulate local blood circulation, and promote 
absorption of inflammatory exudate.  
In alleviating pain by acupuncture, the content of 
endorphin in human cerebral spinal fluid was 
obviously increased,
6
 and serotonin level in 
peripheral blood was significantly elevated, with a 
linear relationship between its increment and clinical 
analgesic effect, indicating that analgesic effect of 
acupuncture is positive. Warming needle has been 
shown in some studies to improve the various indices 
of hemorheology and microcirculation.
 7
 It is obvious 
that warming needling has the good functions of 
warming and nourishing tendons and vessels, 
replenishing qi and blood, and eliminating swelling 
and stagnation, especially in accelerating absorption 
of exudate, improving joint movement, and repairing 
soft tissues of joints. 
Rehabilitation training can restore the stability of 
knee joints, enhance myodynamia of quadriceps 
femoris, improve myoatrophy, and lower pressure on 
patellofemoral joint for restoring the equilibrium 
between resistance force and mechanical stress and 
repairing whirbone cartilage.       
The analgesic effect of acupuncture has been proven 
early. In the very study, warming needle was applied 
to strengthen the effect of acupuncture to warm 
meridians and expel cold. Together with reh- 
abilitation training, it is especially good for cor- 
recting the mechanical destabilization of joints in 
chondromalacia patella. In addition, it is a safe 
treatment scheme.  
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